1) an anti-inflammatory and anti-edemigenous principle from the seeds of the Chinese horse chestnut tree (Aesculus chinensis Bge., family Hippocastanaceae) consists of a series of analogous pentacyclic triterpenoid oligoglycosides. During our work on the saponin constituents from the seeds, we have isolated and identified escins Ia, Ib, IVc, IVd, IVe and IVf, together with isoescins Ia and Ib. And it was found for the first time that some of them possessed anti-human immunodeficiency virus (HIV)-1 protease activity.
. Highresolution (HR) negative-ion SI (secondary ion)-MS revealed its molecular formula to be C 53 H 84 was deduced from the heteronuclear multiple-bond coherence (HMBC) experiment, which showed a long-range correlation between H-22b (d 6.16) and a carbonyl carbon (d 169.3) of a tigloyl group. Furthermore, the trisaccharidic structure was characterized by HMBC correlations between the following pairs: C-3 (d 90.9) and H-1Ј, C-2Ј (d 79.5) and H-1Љ and C-4Ј (d 82.7) and H-1ٞ. Comparison of the 13 C-NMR spectral data due to the sugar moiety with those of 5 revealed the identical structure. On the basis of the above evidence, the structure of 1 was determined as 22-tigloylpro- (1) . Likewise, the IR spectrum showed absorption bands ascribable to an a,b-unsaturated ester. Alkaline hydrolysis of 2 yielded 5. The 1 H-and 13 C-NMR spectra of 2 were similar to those of 1. The only difference between them was the presence of signals due to an angeloyl group . Its high-resolution positive-ion MALDI-TOF-MS revealed its molecular formula to be C 55 H 86 O 24 . It suggested that 3 has the same molecular composition as previously isolated escin Ia, which has been determined by a single-crystal X-ray analysis.
2) The 1 H-and 13 C-NMR spectra exhibited signals assignable to the protoaescigenin skeleton, an angeloyl group [ and Me-OAc (d 2.50) in the nuclear Overhouser effect spectrometry (NOESY) spectrum also inferred the structure. The sugar moiety of 3 was determined to be identical with that of 5 after alkaline hydrolysis. Consequently, the structure of 3 was concluded to be 16-angeloyl-21-acetylprotoaescigenin
]-b-D-glucopyranosiduronic acid, and named escin VIb. It was the first C-16 acylated compound from escins.
It should be noted that since all the above compounds were detected by HPLC analysis of the ethanolic extract, they are not artifacts produced during the isolation process. Recently, Zhang et al. 5) reported eight new triterpene saponins, aesculiosides A-H from the seeds of the same plant, but their structures were different in acylated positions from the saponins isolated at the present time.
Experimental
General IR: KBr discs, Perkin-Elmer 983 model; NMR: Varian INOVA-500 Spectrometer operating at 500 MHz for 1 H and 125 MHz for 13 C including Alkaline Hydrolysis of Saponins 1-3 The saponin (10 mg of 1, 2 or 3, respectively) was added to a MeOH solution (10 ml) of MeONa (1 mg). The mixture was stirred at room temperature for 8 h and then neutralized with Dowex 50Wϫ8 (H ϩ form). After removal of the solvent in vacuo, the residue was dissolved in MeOH (1 ml) and analyzed by HPLC [solvent, MeOH-1% aqueous phosphoric acid (7 : 3); flow rate, 0.5 ml/min; wavelength, 220 nm].
Escin IVg (1) (1H, br s, H-16b), 4.73 (1H, d, Jϭ8.0 Hz, H-1Ј 
